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(54) Title: COATING METHOD 

(54) Hainanae H3o6pereHM9: CnOCOE nOJlYHEHRH nOKPblTHfl 

(57) Abstract: The inventive method relates to die application of metallic coatings on surfaces of articles and can be used for 
producing and repairing pressurised articles or articles which have high corrosion resistance, heat resistance and other qualities. 
The inventive method consists in pre-heating compressed air to a temperature of 400 °C-700 °C, forming a high-speed airflow in 
a supersonic nozzle, accelerating up and applying powder material on the surface of article. Said powder material is embodied in 
the form of a mechanical mixture of metallic powders of at least two metals one of which is a zinc powder corresponding to 20- 
60 % of die total weight of the metallic powder. The zinc and compressed air heated to a specified temperature assure high 
performance of the method and make it possible to produce coatings exhibiting a low gas permeability and a high adhesion to a 
bottom layer. 
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(57) Pe^epre 

Cnoco6 npeflHa3HaMeH ajw nojiyqeHiw MerajunPiecKHx noKpMTHfi Ha no* 

BCpXHOCTH H3fleJIMfi, B HaCTHOCTH IipH H3rOTOBJlCHHH H pCMOHTC H3fleJlHfi, Tpe- 
SyiOIUHX repMCTH^HOCTH, nOBMOieHHOfi KOpp03HOHHOft CTOftKOCTH, ^capocrroH- 

kocth h flpyrax KanecTB. Cnoco6 BKjinmeT b ce6a npe ABapHTe jibhh h HarpeB 
cacaToro Bcrcayxa #o TeMneparypu 400 - 700°C, <J)opMHpoBaHHe b cBepx3Byxo- 

BOM COIUie BMCOKOCKOpOCTHOrO B03#yiIIH0r0 nOTOKa, yCKOpeHHe 3THM iiotokom 

h HaHeceHHe Ha nosepxHOCTb h3jxcjtuh noponncoBoro MarepHana, npeacTaB- 
junomero co6ofi Mexamraecicyio cmccb KepaMHHecKoro MerajuiHHecKoro no- 
pouiKOB, npHHCM b kbhcctbc MerajuiHHecKoro noponnca ncnoJiB3yidT cmccb no- 
poimcoB, no KpaHHefi Mepe, «Byx MerajuiOB, ojom H3 Koropux nopomox itmnca 
b KOJiHHecxBe 20-60% or o6mero Beca MerajuiHHecKoro noponnca. HajiHHHe b 
noponncoBOM Marepnane mraxa h HarpeB cxcarroro B03^yxa ao yxa3aHHofi tcm- 
nepariypu o6ecneHHBaK>T nojiyneHHe c Bwcoxoft npoH3Bowrrejii>HOCTbK> iio- 
KpuTHft, o&naAaioniHX hh3koS ra3onpoHHuaeMocm>io n bbicokoS npoHHOCTbio 
cueiuieHH* c noiuioaocofi 
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CnOCOB nOJIYHEHHH nOKPHTHH 
5 H3o6peTeHHe othochtca k TexHOJionm nojiyHeHum noKptrrafi Ha no- 

BCpXHOCTH H3^eJIHH, 2l HM6HHO K CIIOC06aM nOJiyTCHH* nOKpblTHH C HCJlOJIb- 

30BEHneM HeopraHinecKoro nopomica, h mo«ct 6wrb HcnojiwoBaHo b pa3- 
jiothbix OTpacjwx ManmHOCTpoeHHX, b hecthocth npH H3roTOBJieHHH h pe- 

MOHTe H3fleJIHH, TpeOyKttnHX repMeTHHHOCTH, nOBMmeHHOH KOPPO3HOHH0H 
10 CTOHKOCTH, HCapOCTOHKOCTH H jOpyTHX KSHeCTB. 

B HacroHmee Bpeivis h3bcctho hcckojibko cnoco6oB ra30WHaMHMecKO- 
ro HaHeceHna MerajuiH^ecKMx noKptrraH, oco6eHHOcn>io Koxopwx aBJinerca 
ycKOpeHHe nacrau CBepx3ByKOBWM ra30BtiM noTOKOM 6e3 Hcnojn>30BaHHH Ka- 
khx-jth6o ropiOHHX ra30B mm xauQcocreH. 
15 Hanprnviep, H3BecreH cnoco6 mwiyieHHa noKpwTHH nyreM HaHecemw 

ycKOpeHHoro CBepx3ByKOBiiM ra30BWM hotokom noponnca ajnoMHHiw (Abt. 
cbiw. CCCP Xs 1618782, kji. C 23 C 26/00). Ochobhwm HeflOcraTKOM 3Toro 
cnoco6a aajwercji HH3Kaa a^cpeKTHBHOCTb, ooycjiOBJieimaji TeM, mto Hcnojn,- 

3yK)TC» XOJIOflHWe ^aCTHUbl aJIIOMHHHfl, Koropue ycKop«K>Tca ao CpaBHH- 

26 TejibHo He6ojibiiiHX acopocrefi, b cwiy nero Ha noflnoaoce MoaeeT 3aKpenHTbCH 
jrann> He6ojn>moe kojihtoctbo macron* mto Beaer k yBerarqeHmo pacxoaa no- 
ponncoBoro MarepHana h bpgmchh nojiyHeHna nonp wthh . 

H3BecxHW TaraKe cnoco6u nojiyseHHa hokphthh, BKraoiaiomHe HaHe- 
ceHHe Ha noAJiOMocy (ocHcrey) nopouiKOB MerajmoB, BBefleHHtix b ra30BbiH 
25 noroK h ycKOpeHHbix BMecre c ra30BWM hotokom b CBepx3ByK0B0M coiuie 
(aBT. cbha. CCCP N2 161 8778, kji. C 23 C 4/00; Harem: EP 0484533; ony6ji. 
13.05.90; nareHT US 5302414, onyoji. 12.04.1994). B 3thx onoco6ax o6ec- 
neHHBaercH ycxopeHHe nacTHH nopomKa ao 6ojiee bwcokhx cKOpocTeii (ao 
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1200Wc).Cnoco6 b p*me cjiynaeB no3BOJi#er nojiynarb noicpbiTHJi c noBbi- 

30 ineHHOH npO^HOCTBK) CUeiUieHHH C IKWI05KKOH H HeBBICOKOH nOpHCTOCTBK). 

OOTaxo HH3Kyio ra3onpOHHuaeMOCTB iiokpbithh yaaeTCff ziocthhb 

TOJIBKO npH OHeHb MaJlOH 3(|)(j)CKTHBHOCTH HaiEbUieHIW (HH3KOM K03(J>(})HUHeH- 

Te HanHJiemw). KpoMe Toro, 3th cnoco6bi cpaBrarrejibHO joiopora h TexHHne- 
ckh cjiohchbi, Tax xaK jxjix hx pearnoamm Heo6xojxnMo Hcnojib30BaTb Aoporo- 
35 cTOHmiie ra3H (jianpHMep, rejraif) h BbicoKHe flaBJieinra pa6onero ra3a (15-20 
am). 3to 3Ha i iHTCJibHO yBejiHTOBaeT ctohmoctb o6opynoBaHHH h ycnoacHaeT 
TexHOJiormo HaHecemra noKpwTHH. IIoaTOMy 3th cnoco6bi Majio Hcnonb3y- 
jorrcx b npOMbimneHHOCTM. 

B ApyroM h3bcgthom cnoco6e noKpbrra* nojiynaiOT nyreM ycxopeimfl 
40 ra30BWM noroKOM, npcuBapirrejibHo noaorperbiM no 20-320°C, MexaHHHe- 
ckoh CMece nacnm (nareirr PO X° 2082823, kji. C 23 C 24/04, 3a«BJi. 
17.06.91, ony6ji. 27.06.97, EH 18). B aaHHOM cnoco6e cymecTBeHHO orparai- 
neHa TeMneparypa noflorpeBa ra3a h cxopocTb ra30Boro noroica (hhcjio Maxa 
MeHbme 2). B cmiy aroro yica3aHHHH cnoco6 He o6ecneHHBaer B03Mo>KHOCTb 

45 <J)OpMHpOBjaHlW C BHCOKOH npOH3BOAHT€JEbHOCTbK) BHCOKOrepMeTOTOblX IIO- 
KpblTHH. ■ 

H3BecreH TaioKe nony*ieraw noKpuraH nyreM HcnoJib30BaHna Meraii- 
mraecKoro noponnca, cocronmero H3 hgckojibkhx komiiohchtob, h ycKOpae- 
Moro no cBepx3ByKOBwx CKOpocreH b noroiee ra3a-Hocirrejra, HarpeToro no 
50 TeMneparypbi 0,3-0,9 TeMneparypbi Havana o6pa30BaHita ech/pcoh <J>a3bi (na- 
tcht P<D Xo 2062820, kn. C 23 C 24/04, 3a*BJi. 20.05,94, ony6n. 27-06.96, EH 
18). IIpH 3tom, Hcnojib3y«, b MacTHOCTH, CMecb mcah c mnncoM, yflaerca no- 
jiynarb xopomyid 3JieKtponpoBOflH0CTb h H3HOcocToihcocTb iiokphthh. Cy- 
mccTBCHHbiM HeaocTaTKOM 3Toro cnoco6a OTiweTCH to, hto nojiynaeMbie no- 

55 KpblTHH HMeiOT HH3KyiO TTpOHHOCTb CUeiUieHHfl C nOAJIOHCKOH, a TCXHOJlOrHH 

nojiyneHiw noxpbnwi ycjioacHeHa Heo6xojmMOCTbio ero HaneceHHa uon on- 
pejiejieHHbiM yrnoM k noBepxHocTH. 



Missing at the time of Publication 
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Hcnojft3yiOT CMeci, noponncoB, no KpaHHen Mepe, AByx MerajuioB, omm m 
KOTopwx noporaoK uHinca b KOJiHHecrBe 20-60% ot o6mero Beca Merajumqe- 
cxoro noponuca, npn 3tom B03ayx npeflBapirrejibHO HarpeBaioT ao Tewinepa- 
90 Type 400 - 700 °C. 

B 3aBHCHMOCTH ot MarepHana noflJiOHUCH h ycjiOBHH 3KCiuryaTauHH np- 
kpmthh b MeTajuiHiecKOM noponnce Hapjmy c noponncoM mmica Hcnojn,3yK>T, 
b qacTHOcra, nopoinoK amoMHHH*, Mem hjth hx Mexamrqecicyio CMecs. 

B KanecTBe KepaMHHecKoro nopounca uejiecoo6pa3HO Hcnojib30BaTb 
95 noponiKH, HMeioume pa3Mep lacnm 5-50 mkm. 

B KanecTBe KepaMHroecicoro nopounca HaH6ojiee nejiecoo6pa3HO nc- 
nojn>30BaTb nopoinxH OKCBma araoMHHiw, Kap6n.ua KpeMHH* hjih hx cmcch. 

CpaBHHTejibHbiH anarno noKa3an, mto 3aaBJiaeMbin cnoco6 onmHaeTca 
or npOTorana TeM, hto HcnojiwyercH MerajuiOTecKHH nopouiox, coaepaca- 
100 mnfi nopomoK iminca b kojihhcctbc 20-60%, a Tarace TeM, wro CHcarbiii B03- 
flyx noflorpeBaior pp 6oJiee bmcokoh TeMneparypw, a hmchho, op 400-700°C. 
CynmocTb 3a*BjiaeMoro cnoco6a coctoht b cjie^yiomeM. 

XopOUIO H3BCCTHO, x TTO npH HCIIOJIB30BaHHH flJM HaHCCeHHH TIOKpHTHH 

cmcch noponncoB pa3Hwx MCTajuiOB mohcho nojiynaTb cnenHam>m>ie TpeGye- 
10S Mbie CBOHCTBa noKpsiTHH, HanpHMep, noBwmeHHyio h3hococtohkoctb hjih 
3JieKrponpOBOflHOCTb noKpbiTHH (naTCHT PO N2 2062820, kji. C 23 C 24/04, 
3a*Bji. 20.05.94, ony6ji. 27.06.96, EH 18). 

riocKOJibKy ra3onpoHHuaeMOCTb noicpbrnm 3aBHCHT b ochobhom ot 
crpyKTypw rpaHHu Mexuxy nacnmaMH b noKpwTHH, to jjjul noJiyneHHH 6onee 
110 iuioraoro KOPrraKra Meacjay HacnmaMH mohcho 6bijio 6m b cocraB HanujiaeMO- 
ro noponncoBoro MaTepHana bkjhohhtb Merajui, o6jiaaaiomHH bmcokoh ruia- 
cnrroocTbio, HanpnMep ijhhk, KaK o^hh H3 Han6ojiee aeraeBbix h flocTyimbnc 
OflHaxo, KaK noKa3MBaer npaiowca ra30TepMHHecKoro Haimjierow noKpwTHH 
(Xacyft A., TexHroca HanfeuieHHa, M.: ManiHHOCTpoeHHe, 1975, c. 176), mra- 
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115 KOBbie noicpbiTRH oTJiHHaioTCH noBbiuieHHOH ra3onpoHHuaeMOCTbio no CpaB- 
HeHHio, HanpHMep, c ajnoMHHHeBWMH noKptmuMH. 

TeM He MeHee, y noicpbiTHH, nonyiaeMbix ra30 AHHaMirqecKHM h Me-ro 
aaMH, cTpyioypa rpaHHu, Me)Kny HacnmaMH mokct crarbHO oTjraqarbca ot 
aHajionrrooH CTpyirrypbi y THiniHHbix ra30TepMHqecKHx mctoaob. rioaroMy 
120 Hcnojib30BaHHe mraxa Morno flan* nojiomrrejn>mjH pe3yjibTar. QwiaKO b jth- 
Teparype Ha MOMearr co3flaHHH AaHHoro H3o6pereHiw OTcyrcraOBajia KaicaH- 
jih6o HH<popMamw o tom, cnocoocTByer jih npHcyrcTBHe mimca b Hanbuiae- 
mom ra30«HHaMHqecKHMH MeroflaMH noponiKOBOM MarepHane yMCHbmeHHio 
ra3onpoHHuaeMOCTH noicpbiTHH h Kaicoe ko jthm e ctbo mimca aojdkho npHcyr- 
125 CTBOBaTb b noponiKOBOM MarepHane ajm o6ecneneHHa xopomeft repMeTM^HO- 
cth noKpbrnw h bhcokoh npo^Hocra ero cueruierow c nojuioaacoH. 

Tomho raioKe 6buia HeH3Becrraa HH^opMaruw h 06 onTHManbHOM ;wa- 
na30He TeMnepanryp HarpeBa cxaroro ra3a, KOTOpbiM ycKopjnoTCH HacrHUbi 
nopomxa. Hcxofla H3 toto, hto c noBbiuiemieM TCMneparypbi iuiacTHHHOCTb 
130 Hionca yBenwTOBaeTCH (hto aojdkho cnoco6cTBOBan> nojiyneHHto 6onee Tec- 
Hbix rpamm moray HacrHuaMH b noKpbixnn), TeMnepaxypy raja cneAOBajio 
6bi noBbiuiarb. TeM He MeHee, cymecTByiomHH onbit (IlaTeHT PO 2062820, 
kji. C 23 C 24/04, 3a»BJi. 20.05.94, ony6ji. 27.06.96, BH 18) noiea3biBaji, *rro 
npH Hcnojib30BaHHH nopomKOBoft CMecH, coAepacameft ibthk, npH xeMnepa- 
135 Type ra3a 400°C h Bbiine npoHCXozurr HHTCHCHBHoe HarnmaHHe noponnca Ha 
CTeHKH coiuia. 

TaKHM o6pa30M, 3apanee 6mjio HeiOBecnio h hcohcbhaho, b KaKoft 
creneHH npHcyrcTBHe immca b noKpbiTHH 6y.neT cnoco6cTBOBaTb yMeHbnie- 
hhk) ero ra3onpoHraiaeMOCTH, Kaicoe kojihhcctbo UHHKa b noponiKOBOM MaTe- 
140 pnajie h KaKax TeMnepaTypa noAorpesa pa6onero ra3a hbjddotch onTHMajib- 
HbiMH juw nojiyneHiw repMeTHHHbix noKpbmra c hh3koh rasonpoHenaeMo- 

CTbK) H BblCOKOH UpOHHOCTblO CUeiTJieHRH C HOAJIOHCKOH (OCHOBOft). 
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nojiyneHiw otb&tob Ha 3th Bonpocw 6mjih npoBejieHW cneuHajib- 
Hwe HCCJieaoBaim*. Emjio, b nacTHOCTH, o6Hapy*eHO, <m> repMemqHOcn> 
145 noKpHTHH juum, b He6ojibmoH creneim saBHCHT ot nopncTOCTH noxpbmra. 

npH HH3KHX 3H3HeHHHX nopHCTOCTH, THI1HMHWX J3JUI raSOAHHaMHHeCKHX HO- 

kphthh, 6ojiee BaMCHyio ponb nrpaer CTpyicrypa rpaHHU (ciuiouiHOcrb) Me^y 
OTAeJiBHUMH nacTHnaMH, (JwpMHpyioiuHMH noKpwrae. J\n* nojiyneHiw no- 
kphth* c HH3KOH rasonpoHHiiaeMOCTbK) H eo6xoAHMO ooecnewn, nnoraoe 
1 50 npuMbncairae <racrran apyr k apyry , HaH6cwiee nojraoe sanojmeHHe Bcex mhk- 
posasopoB (npaxnreecxH He bjimhtoiuhx Ha nopHCTOcn.) Ha rpammax Me>w 
HacnmaMH. 

Oxaaanocb, mto AOoaBJieime b HanwJweMHH noponncoBbifi Maxepnan 
uHHKOBoro noponnca 3HaHHTejibH0 yMeHwnaeT ra3onpoHimaeMOCTb noxpw- 
1 55 raft. npH 6mjio o6Hapy«eHO, wro yBejnraeHHe TeMneparypbi cacaroro Boaayxa 
TaroKe cnoco6cTByeT yMeHbrnemno ra3onpoHjmaeMOCTH noxpbmiH. 

B pe3yjibTare npOBeaeHHUx nccjieaoBaHHH 6buio o6HapyaceHO, *rro 
npHcyrcTBue innuca b HanbuweMOM noponncoBOM MarepHajie npn xojiHHecTBe 
Menee 20% ot o6mefi Maccw MerajunraecKoro noponnca oSecne^HBaer jniinb 
160 He3Hawi«JiBHoe yMeHbnieHHe ra3onpoHHuaeMOCTH. npH coflepMcarom mnnca 
6oJiee 60% Ha^nniaer 3HaiHTejn»HO yMeHbmarbC* npOTHOCTb cnenjieHHJi no- 
Kpbmw c ochoboh. 3to o6ycjiOBJieHO TeM, to npo*mx paBHbix ycnoBHHX 
qjiCTO uHHkOBbie noxpbiTHx o6jianaior MeHbiueH npoHHocTbio cneiuieHHa c 

nOHHOMCKOH, HeM, B qaCTHOCTH, TOCTO aJDOMHHHeBbie. 

165 TIpH HanbiJieHHH noxpHTHH B03Ayx nepea noflaneft b cBepx3ByxoBoe 

coimo npenBapHTejibHO noaorpeBaiOT, yBejiOTHBaa to* caMbiM TeMneparypy 
CBepx3ByKOBoro B03flynmoro ncrroxa, KoropwM noporaox ycxopjooT b csepx- 
3ByKOBOM coroie: npH stom, b 3aBHCHMOcra or toro, b xaxyro nac-n, coiuia 
bboottcx nopomoK (b A03ByKOByio hjih csepx3ByxoByK>V TeMnepaTypy no- 

170 aorpeBa B03^yxa Bw6HpaioT Tax, hto6m Macraubi nranca, 3<JxpexTHBHO ycxo- 
pjwcb b coiuie, onHOBpeMeHHO pa3orpeBanHCb noroxoM B03flyxa h ysejinrai- 
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BaJlH CBOK) IIJiaCTMHHOCTb. 3lCCnepHMeHTbI nOKa3aJIH, HTO OnTHMaJlbHblMH 

TCMneparypaMH, ao Koropux hcoGxoahmo pa3orpen> cxaTbiH B03Ayx nepeA 
noflaneH ero b CBepx3ByKOBoe coruio, aBjraiOTCH 400-700°C. TorAa npH co- 
175 yflapemm c npeAHAymHM cnoeM noKpbmta Macnmw roonca, pa3orpeTbie h 
o6jiaaaiomHe bwcokoh ckopoctmo h miacrnriHOCTbio, (})opMHpyK)T 6onee 06- 
niHpHbie rurraa KOHTaicra c ApyrHMH nacnmaMH, nerae 3anojiH»OT Bee mhk- 
poyrjiyGjieHHH Ha noBCpxHOCTH npeAWjn^ymero cjioji noicpbrnw h MHicpo3a30- 
pH Me^cay paHee 3aKpenHBinHMHCH nacnmaMH . 
180 IIpH 6onee hh3koh TeMnepaType noAorpeBa B03Ayxa Hacrmibi itHHKa He 

ycneBaioT pa3orpeTbca b coiuie h ocraiorca b MaJXOiuiacTHHHOM coctohhhh. 
npH coyaapeHHM Taioix Hacnm c noxprnraeM (npeAbinyuxHM cjiocm Hacnm), 
Ha ipaHHuax MexcAy nacTHuaMH ocraiOTCH Mmcpo3a30pbi h He o6pa3yeTca 
AOcraroHHO cnnoniHOH h TuiOTHOH cTpyicrypbi rpaHHu Meacny HaCTHUaMH B 
185 noKpbinra. npmeM Hajnraie hjih OTcyrcTBHe iioaoGhoh crpyioypbi rpaHmi 
npaicrHHecKH ne Bjnwex na nopHCTOCTb noxpHTHH. KpOMe Toro, npn yMem>- 
meHHH TeMneparypw noAorpeBa B03Ayxa yMeHbmaercji CKOpocxb B03AymHO- 
ro noTOKa, a cneAOBaTejibHO, h cKopocTb ^acrau noponnca, *ito BeaeT k chh- 
>KeHHio Bepo^roocTH 3aKpenjieHHJi nacTHa Ha noAnoaace h, TaKHM o6pa30M, k 
190 noBbimeHHOMy pacxoAy noponiKOBoro MarepHana, yBejiHHemfio BpeMeHH Ha- 
HeceHHH noKpbmiH h yMeHbtueHHK) npoH3BOAHTejibHOCTH npouecca. 

TIpH 6ojiee bmcokoh TeMnepaType noAorpeBa B03Ayxa Ha noBepxHOCTH 
noAJioxcKH Ha^HHaioT 3aicpeiuiHTbc;i h Te HaciHiibi MeTajuia, Koropbie b npo- 
uecce yAapa no pa3HWM npHHHHaM AecJ)opMHpoBajiHCb cjia6o. Ilpn 6onee HH3- 
195 koh TeMnepaType ohh He 3aKpeiui^jracb Ha noBepxHOcra, a yueTajra, hjih Jier- 
ko cGHBanHCb c noBepxHOCTH ApyrHMH qacnmaMH. B cjiynae 3aKpenjieHiw 
TaKHX nacTHit Ha iiob epxHocra ttoahokkh yMeHbmaerca npoHHOCTb cneiuie- 

HHH 3TOrO nOKpblTHH C nOAHOaCKOH. KpOMe Toro, npH Hpe3MepHOM noBbime- 
hhh TeMnepaTypw noAorpeBa B03Ayxa immcoBbie HacTmjbi Moryr pa3M*r- 
200 naibCH HacronbKO, hto chjh>ho yBejiHHHTCH Bepo^THOCTb Hajmnamw 3THX 
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nacrau he BHyrpeHHHe creHKH coruia, HecMOTpji H a npHcyrcTBHe b noponiKe 

KepaMH«iecKHx Macron.. 

KepaMiwecKHe Hacraubi npn ssaMMOAeHCTBHH c ikwkhkkoh oHHinaioT 
ee or 3arp»3HeHHH h cosflawr pasBHTbift Mmcpopem,e<J) noBepxHOCTH, hto 
205 o6ecneTOBaer yBejnwefflie npowocro cueiuieinw noKpwnw c no/yioacKOH. 
KpoMe -roro, 3th nacTHiiii yaapjnoT no saKpemramnMCJi MeTajunrqecKHM Mac- 
THUaM h, BcneacTBHe bucokoh TBepaocTH KepaMHKH, AonojiHurenbHO hx Ae- 
4)o P MHpyK)T h npeccyiOT, yMeHtmaa nopHcrocrb noKptrraa h yBejnwHsaa 
imowaab rpaHHU KOHTaicra Meacay HacnmaMH b nokpwTHH. Oqem> BaacHbiM 
210 jnuwerc* h to,™ qacnmbi KepaMHKH b npouecce ABioKeHH* b coime o<m- 
maior creHKH coruia ot HajranaiomHX Ha mix Hacnm Merarma. 3to nosBOjra- 
jio cymecTBeHHO yBejuwiwaTb TeMneparypy paooiero raaa, He onacaact Ha- 
mmaHnfl Macron. Ha creHKH coruia. 

npHMepM KOHKperHoro HcnoJib30BaHHa npHBefleHW b Ta6nme, b koto- 
215 pofi an* cpaBHeHHH noKasaHH ycpeOTeHHwe HSMepemra pasjiHHHbix xapaicre- 
PHCthk noicpBiTHH, nojiyMeHHHX aaxBjweMMM cnoco6oM, npn HanwjieHHH no- 
ponncoB HMeiomHx paamranaH cocraB. IIoKpwTHa HaHOcroracb c homoiumo 
ycTpoficTBa rasoflHHaMHMecKoro HaHecemw hokphthh, o6ecne™aiome- 
ro HarpeB cacaToro Bosayxa, noaany ero b CBepxsByKOBoe cormo, BBeflemie b 
220 CBepxsByKOBOH noroK h ycKopeHHe sthm hotokom noponiKOBoro Marepnajia. 
Cowpacamie MerajuioB npHBeaeHO b irponeHTax or o6mero seca MerajunrRre- 
CKoro nopoimca b nopomKOBOM Marepnajie. CoaepxcaHHe KepaMHHecKoro Ma- 
xepHaJia (oKCiwa amoMHHH*) Besae cocraBJumo 30% ot o6inero Beca nopom- 
KOBoro Marepnajia. raaonpomuiaeMOCTb H3MepjuiacB Ha oaHHaxoBux o6pa3- 
225 nax npn TOJinmHe noKpuroJi okojio 0,5, mm h nepenaae aaBJieHHa 20 am. 
npoHHOCTb cueiuieHiw noKpMTHH c noanoacKOH (aaresHH) H3Mepjuiacb mTH<p- 

TOBBIM MeTOAOM. 
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H3 Ta6jraubi bh#ho, hto HaHJiymiraH pe3yjibTar aocTHraeTCH npn co- 
aepHcaHPm njiMKa b nopouiKOBOM MarepHajie b KOJiiraecTBe 20-60% ot Beca 
MeTajuiHMecKoro nopomKa h npH npeABapHTejiBHOM noaorpeBe caeaToro bo3- 
235 ayxa no TeMneparypbi 400-700°C. 

npHBejieHifbic Bbime npHMCpu KOHKpeTHOro iicnojib30BaHiw noKa3ajiH, 
hto npH peanM3aujiH cnoco6a nonynaiOTca noKptiTHJi, o6jiaaaiomne hh3koh 
ra3onpoHHuaeMOCTbio h xopouieM npOHHOCTbio CT^eiuierow c noano^ocoH. 

J\jix nonyqeHiM KanecTBeHHbix hokphthh uejiecoo6pa3Ho hchojimo- 
240 Barb b KanecTBe KepaMHnecKoro MaTepHarca noponioK KepaMUKH c nacTHuaMH 
pa3MepoM 5-50 mkm. Ecjth pa3Mep nacTmi xepaMHKH b nopomne MeHbnie 

OKOJIO 5 MKM, TO OHH 6blCTpO TOpM03*TCH B 3aTOpMOHCeHHOM CJlOe B03#yxa 

nepea no/uio>KKOH. YImqh HH3KyK> CKopocTb coyaapeHiui c no/uioaacoH, Taiare 
Hacmubi ruioxo OHHiuaiOT noBepxHOCTb iiozuiohckh h cjia6o ynjioTnaiOT no- 
245 icpbiTHH. TlpH pa3Mepe qacnm 6o;iee okojio 50 mkm - acJxfceicT npcmiBonoJiOHc- 

HblH. TaKHe HaCTHUbl npOH3BOflflT CJ1MUIKOM 60JlblI10H 3p03HOHHbIH 3(})(})eKT, 

He TOJibKO yiuioTH«OT (t>opMHpyeMoe noKpbirae, ho h cpe3aKrr 6ojibrayio ero 
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*iacn>. 3to b HTore npHBOAHT k chh^kchhio a^xfceieraBHOCTH npouecca Hara>i- 
jieroia b uejiOM. 

250 B KanecTBe KepaiwroecKoro MaTepHana yjK)6HO Hcnojib30Ban> Kap6«A 

KpeMHH* HJIH CMeCb Kap6Hfla KpeMHH* c okchaom amoMHHiw. Kap6HA KpeM- 
hhh aBJiJieroi 6ojiee ^oporHM. OflHaico npn bhcokockopocthhx coyaapeHHJix 
c noano»cKOH lacrauw nopoiuxa KapGnaa KpeMHHH cBeTjrrca, flaBaa, tzkhm 
o6pa30M, bo3mo»chocti> Ha6jnoAaTb naTHo Ham>LneHHH. Ilpn BwriojraeHHH 

255 pa3jm*iHHx pa6oT (HanpHMep, pe m ohthmx) Taica* BH3yajiH3amui aBJiaercji 
oneHB yno6HOH. 

Cnoco6 OTjnraaercH npocroTOH, jiemeBH3H0fi, ero mo;>kho hchojh>30- 
BaTb aim peMOirra pa3JnmHbix H3#ejTHH, HanpHMep, AeTaneH aBTOMoGHJien, b 

qaCTHOCTH aBTOM06HJIBHI>IX KOHflHimOHepOB. 
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OOPMYJ1A H30EPETEHHLS 



1 . Cnoco6 nojiyHemra noKpwxRH, BKjnonaiomif h ycKopeHHe b CBepx- 
3ByKOBOM coruie noTOKOM npejroapHTejibHO Harperoro B03ayxa h HaHeceHMe na 

5 noBepxHOCTb H3flejiHa nopomKOBoro MarepHajia, coAepacamero MexamrqecxyK) 
CMecb KepaMHHecKoro h MeTarumHecxoro noponncoB, OTjraHaion^HHc^ tcm, hto 
b xanecTBe MeTajumnecKoro nopounca Hcnom>3yioT cMeci> noponncoB, no xpan- 
Heii Mepe, AByx MerajuiOB, oahh H3 xoropBix nopoinOK unmca b xojiHnecTBe 20- 
60% ot o6njero Beca MeTajuiHMecKoro nopomxa, npH 3tom B03Ayx npeABapn- 

10 TCjcbHO HarpeBaiOT ao TCMnepaTypw 400 - 700°C 

2. Cnoco6 no n.l, mjwnaiomjmcx tcm, hto b xanecrBe nopounca 
Apyroro Meraruia Hcnojn>3yiOT nopoinox ajnoMmnw. 

3. Cnoco6 no n.l, OT/umaiomHHCH tcm, hto b xanecTBe noponnca 
Apyroro MeTaojia Hcnojn>3yiOT nopoinOK mcah. 

is 4. Cnoco6 no n.l, OTJiHHaromHfica tcm, hto b xanecTBe ropomxa 

Apyroro MeTaJuia HcnojiB3yioT MexaHHnecxyio cmccl noponncoB mcah h amo- 

MHHH&. 

5. Cnoco6 no n.l, oTjiHqaioinHHca TeM, hto HcnojiB3yeTca xepaMHHe- 
ckhh noponiOK c pa3MepoM nacTmx 5-50 mkm. 
20 6. Cnoco6 no n. 1 , orjnfHaioniHHCH tcm, hto b xanecTBe xepaMHHe- 

CKoro noponnca HcnoJiB3yK)T okcha amoMHHHH. 

7 . Cnoco6 no n. 1 , OTjiMHajonnraca tcm, hto b xanecTBe xepaMHHe- 
cxoro nopomxa HcnojiB3yiOT xapdaa kpcmhhh. 

8. Cnoco6 no n.l, 0TjiMHaK>mjtHCH tcm, hto b xanecTBe xepaMHne- 
25 cxoro noponnca Hcnojn>3yiOT MexaHHHecxyx) CMecb noponncoB OKCHAa ajnoMH- 

hha h xap6HAa xpeMHH*. 
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fS (57) Abstract: The inventive method relates to the application of metallic coatings on surfaces of articles and can be used for 
producing and repairing pressurised articles or articles which have high corrosion resistance, heat resistance and other qualities. 
The inventive method consists in pre-heating compressed air to a temperature of 400 °C-700 °C, forming a high-speed airflow in 

g a supersonic nozzle, accelerating up and applying powder material on the surface of article. Said powder material is embodied in 
the form of a mechanical mixture of metallic powders of at least two metals one of which is a zinc powder corresponding to 20- 

W 60 % of the total weight of the metallic powder. The zinc and compressed air heated to a specified temperature assure high 

^ performance of the method and make it possible to produce coatings exhibiting a low gas permeability and a high adhesion to a 

^ bottom layer. 
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Cm. EtOJiiiereHk PCT Hi 30/2003 ot 24 hk>jm 2003, Pawn II- KyeMbte e navane xajicdozo ouepednoio eunycKa BtonnemenH PCT. 



(57)Pe*e P ar: Cnoco6 npeflHa3HaneH juih ncwiyqeHHH MerajunwecKHX noxpbiTHfi Ha no- 

BepXHOCTH H3flejIHH, B HaCTHOCTH npH H3rOTOBJieHHH H peMOHTC H3,HejIHH, Tpe- 
dyiOIUHX repMeTHHHOCTH, nOBWUieHHOH KOpp03HOHHOft CTOHXOCTH, JKapOCTOH- 

kocth h Mpyrax xaMecTB. Cnoco6 BKmonacT b ce5a irpe/xBapHTejibHbJH HarpeB 
cacaToro B03ayxa ao TeMneparypu 400 - 700°C, <J>opMnpoBaHHe b CBepx3Byxo- 
bom conne BbicoxocxopocTHoro B03,ayiiiHoro noTOxa, ycxopeHHe sthm iiotoxom 
h HaHeceHHe Ha noBepxHOCTb mj&mvi nopomxoBoro MaTepnajia, npeacTaB- 
jwiomero co6ofi MexaHHnecxyio CMecb xepaMHnecxoro MeTanjnraecxoro no- 
pouixoB, npnneM b xanecTBe MeTajuiHqecxoro nopouixa Hcnojib3yioT CMecb no- 
pouixoB, no xpaimeH Mepe, myx MeraruioB, o^hh H3 Koxopbix nopouiox uHHxa 
b xojiHHecTBe 20-60% ot o6mero Beca MerajuiHHecxoro nopouixa. HajiHHHe b 
nopouixoBOM MaTepHane uHHxa h HarpeB oxaToro B03/jyxa flo yxa3aHHOH TeM- 
nepaTypw o6ecneHHBaioT nonyneHHe c bmcokoh npoH3BOflHTCJibHocTbK> no- 
xpbiTHH, o6jiaflaioinHx hh3koh ra3onpoHHuaeMOCTbK) h bmcoxom npoHHocrbio 
cuermeHwi c iicwjojkxoh. 8 n.<p- 
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CnOCOB nOJiy^EHHH nOKPMTHH 

5 H3o6peTeHHe othochtch k TexHOJionra nojiynemra hokphthh Ha no- 

BepxHocra H3Aejnm, a hmchho k cnocoGaM nojiynemiH noKptrraH c Hcnojn>- 
30BamieM HeopraHKraecKoro noponnca, h motk&t 6bm> Hcnojn>30BaHO b pa3- 

JEHHHMX OTpaCJMX MaimffiOCTpOeHHJI, B HaCTHOCTH HpH HOTOTOBJieHHH H pe- 

mohtc H3AenHfi, Tpe6yiomHx repMeraraocra, noBWineHHOH KOpp03HOHHQH 

10 CTOHKOCTH, ^CapOCTOHKOCTH H flpyTHX KaqeCTB. 

B Hacxo^mee Bpeivw bbbcctho hcckojibko chocoSob ra30AHHaMHnecKO- 
ro HaHeceHHH MexajumraecKHX noKpfcrraft, ocoGchhoctbio kotopbxx HBjraercfl 
ycKOperae Hacraij CBcpx3ByKOBHM ra30BWM hotokom 6e3 Hcnojn>30BaHH» Ka- 

KHX-JD0[6O rOpiOHHX ra30B HJIH ^CHflKOCTeH. 

15 HanpHMep, H3BecreH cnocoS nojiynemM noKpbrrafi nyreM HaneceHH* 

ycKOpeHHoro CBepx3ByKOBHM ra30BBiM hotokom noponnca ajnoMHHH^ (Abt. 
cbwx. CGCP X° 1618782, kji. C 23 C 26/00). Ochobhmm HeAOcrancoM aroro 
cnoco6a jrojraerca HH3Kaa ^(J^kthbhoctl, o6ycjioBJieHHaa tcm, hto hchojib- 

3yKDTC« XOHOflHWe HaCTBUHW ajnOMHHHJI, KOTOpbie yCKOp«OTCH AO cpaBHH- 

20 tcjibho He6ojEbnmx CKopocTefi, b ciuiy hqto Ha nofljioaaee MoaeeT 3aKpenHTbc^ 
juuLUUb He6ojn>moe KOjnraecrBO Hacnm, hto bcast k yBejmHeiimo pacxoAa no- 
poniKOBoro MarepHana h bpcmchh nojiyneHaa noKptmra. 

EbBecTHM TaoKe chocoGm nojiyHemra hokphthh, BKjnonaiomHe HaHe- 
ceHHe Ha noflnoaaey (ocHOBy) nopomKOB MerajuiOB, bbca^hhmx b ra30BMfi 

25 HOTOK H yCKOpCHHHX BMCCTC C ra30BBIM HOTOKOM B CBepX3ByK0BOM COHJie 

(aBT. CBHfl. CCCP N» 1618778, kji. C 23 C 4/00; naTenr EP 0484533; ony6n. 
13.05.90; nareirrUS 5302414, ony6ji. 12.04.1994). B 3inx onoco6ax o6ec- 
ne^HBaercH ycKOpeHHe Hacnm noponnca ao 66nee bbicokhx cKopocTefi (ao 
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1200Wc).Cnoco6 b pHfle cjiy^aes no3BOJDieT nojiyiaTB noiepBiTBLH c iiobli- 
30 meHHOH npo^HOCTBio cixeruieHHH c noOToaacofi h hcbbicokoh nopncTOCTBio. 

QzmaKO HH3Kyio ra3onpoHimaeMOCTB noKpBrran ya;aeTC* flocm*n> 

TOJIBKO IipH OHeHB MaJIOH 3(J)4)eKTHBHOCTH HailBIJICHHH (HH3KOM KOSC^HLCHeH- 

Te HanBuiemiH). KpOMe Toro, 3th cdocoSbi cpebhetcjibho .nopora h Texmrqe- 
ckh cjiohchbi, Tax Kaic jjjix hx peajiH3aqnn Heo6xoj3HMO HcnojiB30BarB Aoporo- 

35 croanjHe ra3H (panpuMep, rejraft) h blicokhc /jaBJiemiH pa6onero ra3a (15-20 
aTM). 3to 3HaHHTenBHO yBemroiBaeT ctohmoctb o6opyflOBamia h ycjioaowieT 
TexHOJiorrao HaeeceHH* noKpurag. IIo3TOMy 3th choco6bi mojio Hcnojn>3y- 
jotoi b npoMBimneHHOCTH. 

B apyroM h3bccthom cnoco6e noKptrraa nojiynaiOT nyreM ycKopeHna 

40 ra30BBiM noroKOM, npeflBapirrejiBHO nojotorperBiM ao 20^320°C, MexaHsrae- 
ckoh cmcch nacnm (nareHT P0> 2082823, kji. C 23 C 24/04, 3a*Bji. 
17.06.91, ony6ji. 27.06.97, EH 18). B flaimoM cnoco6e cymecrBeimo orpaira- 
neHa TeMnepaTypa noflorpeBa ra3a h ckopoctb ra30Boro noroKa (hhcjio Maxa 
MeHBme 2). B CHJiy aroro yKa3aHm>ra cnoco6 He o6ecneHHBaeT bo3mokhoctb 

45 <J)OpMHpOBaHHH C BBICOKOH HpOBBBOflirrejIBHOCTblO BHCOKOrepMeTHTOMX HO- 
KpBITHH. 

H3secTeH Taioice nonyroHira iiokphthh nyreM HcnojiB30BamiH Mexaji- 
jmnecKoro noponnca, cocro^mero H3 hcckojtbkhx KOMnoneirroB, h ycKOpne- 
Moro cBepx3ByKOBLix CKopocTeft b noTOKe ra3a-HOCHxejM, Harperoro no 
50 xeMnepaiypBi 0,3-0,9 TejvraepaTypH Hanajia o6pa30Bam«i jkhwkok 4>a3H (na- 
TeHT P<D JSfo 2062820, kji. C 23 C 24/04, sasBJi. 20.05.94, oiry6ji. 27.06.96, EH 
18). npH 3tom, HcnojiB3ya, b HacTHOcrra, CMecB Mean c hhhkom, ya;aeTCfl nO- 
JiyHaTB XOpOmyK) BJieKTpOnpOBOAHOCTB H H3HOCOCTOftKOCTB nOKpBITHH. Cy- 

mecTBeHmiM HeaocrraTKOM aroro cnoco6a jmjiaeTca to, T nx> nonynaeMBie no- 
55 KpMTiw HMeK>T HH3Kyio npoHHOCTB cijenjieiniK c noflnoaocoH, a TexHOJioran 
nojiyHemiH noKparra* ycnoEaaeHa Heo6x6flHMOCTBK> ero HaHecerora nojj on- 
pe,o;ejieHHbiM yrnoM k noBepxHocra. 
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TaKKM o6pa30M, c uouomfno h3Bccthmx chocoSob npaKTMHecKH He- 
bo3mo»cho o6ecneHHTB a4)c|)6KTHBHoe nojiyneiuie noicpBrrjca, WMefomnx hh3- 
Kyio ra30jrrpoHHii 1 aeMOCTi» (Bucoicyio repweruHHOcrfc) h Bhicojtyio npOHHOcrr&io 

CIXeTUTeHBJfli C OCHOBOlL 

Han6ojiee 6jih3khm k 3axBjraew:oMy p©ineHHK> .SBJweTCH cnoco6 nony- 
HeHH a rroKpHTRH, BKnK^'tiaioiiXH ft ycjcopeBHe b CBcpx3ByKOBOM comie noxoKOM 
npenBapirrejiBH o narpetoro B03flyxa h HaHeceHjre na noBepxHocTt roaenroi 
TJoponncoBoro Marepaana, coAepxcau^ero MexaHKqccKyto cuech Kepa&nrceCKo- 
ro h MeTajDTHHecKoro noponncoB. B 3tom cnoco6c ocymecTBaraerca npeaBa- 
pHTejiBHBiH HarpeB CKaroro B03,nyxa (100-350°C) 5 4>opMHpoBaHBe b cBepx- 
3ByK0Bo\i conjie BBicoKocKopocrHoro B03^yniHoro noroica h ycKopenwe 3thjm 
hotokom nopoTHKOBoro MarepHaJia. Bee aro no3BOjraer nonynaTB hokpmtfix c 

BHCOKOH npOHHOCTt»K> CfleiDieHlfH C nOflHOMOCOH M HH3KO£ HOpHCTOCTMO JlpH 

othochtcjibbo HCBbicoKHx 3arpaxax (TlareHT P4>M 203841 1, kji. C 23 C 4/00, 
3e*bjl 17.11.93, ony6ji. 27,06.95, BH 18). 

OaHSKO H 3TOT CIIOC06 npH flOCTaTOHtfO BBICOKO& npOH3BOflHTpJlbHOCra 

He o6ecne^ttBaer BBicotcyio repMeraroiocTB noKpfcrrafi, oco6eHHO npn HaHe- 

CCHHH TOraCOCJJOfiHfclX nOKpKTTHH, UpH TaKOH TCXHOJIOrHH, HeCMOTp* Ha HH3-r 

KyK> nopHCTocTt, TOHKocjiOHHHe jioKpbtTBH, bo MHornx cny^rasx He smjvnotcx 
nojiHOCTfcfO ra30H^npOHinj[acMi>iMH . 

3a#aqeg 3aaBJiseMoro pemeHEM *BJiaerca ynyroieHHe KanecTBa noKpw- 
thh, a HMeHHO, chk>kchhc hx ra3onpomii?aeMoCTH, npn o6ecneHeHHii bbtco- 

KOft DpOTOOCTIi CWnjieHMH nOKpWTBUa C nOflJKHKKOH H JipOH3B0flHTejlBHOCTH 

(3<J>4)eK3iiBKOcrm) nponecca. 

nocTaBjieHHax 3a#aqa flocraraerca tom, t tto b r3bgcxhom cnoco6e no- 
jryneHKH iiokphthh, . BKJiio^iaioineM ycKopeHHe b cBepx3ByKOBOM coiuie hoto- 
kom npeABapHTejibHp uarperoro Bos^yxa m laaHeceHHe Ha noBepxHOCTB t33JJ$- 
jras noponncoBoro Marepnajia, co/iep«amero MexaHH^ecKyio cMect KepaMH- 
qccKoro k MeraJumHecKoro nopouneoB, b KanecTBe MexanJisraecKoro noponnca 
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Hcnojn>3yiOT CMecb noponncoB, no KpamaeH Mepe, AByx MerajuiOB, oahh h3 
kotopwx nopomoK mfHKa b KOjnrcecTBe 20-60% OTo6mero seca MeranjiHHe- 
CKoro noponnca, npn 3tom B03ffyx npeflBapHTenbHO HarpeBaioT ao TeMnepa- 

90 TypH 400 - 700 °C. 

B 33BHCHMOCTH OT MaTepnana no^noHCKH n ycjipBHfi 3KcnnyaiaimH np- 
kpmthh b MerajuinHecKOM noppimce Hapaay c nopomKpM nmnca ncnojib3yioT, 
b HacTHOcTH, nopomoK ajnoMHHHH, Mean hjih nx MexainraecKyio CMeCb. 

B KaiecTBe KepaMBraecKoro noponnca nenecoo6pa3HO Hcnojib30BaTb 
95 . noponnca, hm&oihh© pa3Mep nacnm 5-50 mkm. 

B Kanecrae KepaM^ecKoro noponnca Han6ojiee nejiecoo6pa3HO nc- 
nojn»30BaTb nopomiea oKcnna ajnoMnrnw, Kap6n«a KpeMHna mm nx CMecn. 

CpaBHHTCJiBHbiH aHajno noKa3an, qrro 3aaBn»eMbin cnoco6 oranqaercH 
ot npOTOTraia tgu, i rro Hcnoju>3yeTca MeTajnmqecKHH nopomoK, coflepxca- 
100 mm nopomoK nmnca b KOjnraecTBe 20-60%, a xaicace TeM, hto cacaiMfi bo3- 
nyx noflorpeBaKxr #o 6ojiee bbicokoh TeMnepaTypbi, a hmchho, ao 400-700°C. 
CymHocTb 3aaBjiaeMoro cnoco6a coctoht b cjie;jyioineM. ( 
Xopomo H3BecTHO, ^to npn ncnojn»30BaHHH jom HaHeceHHH noKptrran 
CMecn noponncoB pa3Hbix MerannoB mojkho nonyqarb cnennanbH&xe Tpeoye- 
105 Mbie cBOHCTBa noKpbrran, HanpHMep, noBbnneHHyio H3HOCocTOHKOcrb mm 
ajieKiponpoBOflHOCTb noKpbiTHfi (naTeHT P<t» K2 2062820, kji. C 23 C 24/04, 
saaBJi. 20.05.94, ony6ji. 27.06.96, EH 18). 

IIocKonbKy ra3onpoHnnaeMOCTb noKpHTHfii 3aBncnT b ochobhom ot 
CTpyKTypM rpamm, Meawy nacnmaMH b noKpuraH, to pa nonyHeHna 6onee 
1 10 nnoTHoro KOHTajcra Meayjy HacranaMH moskho 6bdio 6bi b cocraB HanHJiaeMo- 
ro noponncoBoro Marepnana bkoto^dhtb Merann, o6naaaromnH Bbicokoft iuia- 
CTsnmocTbio, HanpHMep hhhk, KaK oahh hs Han6onee zieraeBbix h iocrynHbix. 
OnHaKo, Kax noKa3iiBaer npaKTHica ra30TepMiraecKoro HamuieHHa noKpuTHH 
(Xacyft A., TexHHka HanbuiemiH, M.: MannraocTpoeHHe, 1975, c. 176), inn*- 
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115 KOBBie noKpBirira OTjnraaiOTca noBBinieHHOH ra3onpoH^aeMOCTBio no cpaB- 

HCHHK), HanpHMep, C aJUOMHHHCBBIMH HOKpHTHflMH. 

TeM He Menee, y noKptrrafi, nonyqaeMBix ra30flHHaMmecKHMH Mero- 
ZiaMH, crpyicrypa rpaHim Me>K#y nacnmaMH Moaeer chjibho orjimaTBca ot 
aHajioraraoH crpyierypBi y tmjjlmhhbix ra30TepMEraecKHX MenoflOB. IToaTOMy 
120 HcnojiB30BaHHe njfflica Morjio AarB nojio>KHTejiBHBiH pe3yjiBTaT. QctHaKo b jih- 
Teparype Ha momcht co3flamra aaHHoro H3o6peremra OTcyrcTBOBajia icaieaa- 
hh6o HH(J)OpManBLa o tom, cnocoGcTByer jih npncyrcTBHe itpmea b Hanbuuie- 
i^OM ra30OTHaMHqecKHMH MeroaaMU nopomKOBOM ifarepHajie yMeHBmerono 
ra3onpoHHEiaeMOCTH noKpBiiHH h KaKoe KOjnraecTBO ipiHKa aojekho npncyr- 
125 ctbobotb b noponncosoM MaTepHane pjui o6ecne*ieHHa xopomen repMenrqaao 
era noKpBiTHH h bbicokoh npo*mocrH ero cBteroieHna c nojuiowKOH. 

Tomio TaiCTce 6tuia HeraBecrHa HH(}K)pManELa h 06 omnManBHOM aaa- 
na30He TeMneparyp Harpesa CEearoro ra3a, kotopbim ycKOpjnoTC* HacrmtBi 
noponnca. Hcxoflfl H3 -roro, wro c noBBinieHHeM TeMneparypBi nnacrrapmocTB 
130 rjmnca ysenipmBaeTC^ (*rro aojiecho cnoco6cTBOBarB nojiy^eHmo 6ojiee Tec- 
hhx rpaHHH Meaeyiy HacrinjaMH b noKpimm), TeMnepaTypy ra3a cneflOBarco 
6bi noBBEmaTb. TeM He MeHee, eyiaecTByKranoi orarr (nareHT PO Ns 2062820, 
kji. C 23 C 24/04, 3aHBJi. 20,05.94, onyftri. 27.06.96, EH 18) noKasBiBan, hto 
npH HcnojiB30BaHHH noponncoBOH CMecn, coflepacamteH hjihk, npn Tennepa- 
135 Type ra3a ? 400 o C *H BBnne npoHCxoaur HHTeHCHBHoe Hajnmarae noponnca Ha 
CTemcH conna. 

TaKHM o6pa30M, 3apaHee 6Bino HerosecxHO h HeoneBHflHO, b kbkoh 
creneHH npncyrcTBHe ujimca b noKpBrran 6y«er cnoco6cTBOsaTB yMeHBme- 
hhk) ero ra3onpoHH^eMocm, icaxoe KOjraqecTBO ipraiea b nopomKOBOM Mare- 
140 pnane h Kanaa teMneparypa noflorpeBa pa6onero ra3a xbjubotcx onTHMarcb- 
hlimh jura nojiyqeHHH repMero*mBix noicpBrora c hh3koh ra3onpOHeijaeMQ- 

CTBK) H BBICOKOH npOHHOCTBK) CH,eiIJieHH5I C nOflJIOEOCOfi (OCHOBO&). 
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JJjvi nojiyqemra otbctob Ha ym BonpocBi 6buih npoBeseHH cneujiajiB- 
Hbie HCcne^OBaHH^. Ebdio, b Hacraocra, o6napy3KeHO, hto repMeraHHocTb 
145 noKpH-nm jiHmb b He6ojn>moft creneHH 33bhcht ot nopHcrocra noiepBrraiL 

npH HH3KHX 3Ha^eHHHX HOpHCTOCTH, THIIHHHBIX JJflSl ra30flHHaMHHeCKHX DO- 

KpHTHH, 6ojiee BaacHyio pojn> mpaeT CTpyicrypa rpamm (cnjionraocTB) Meayjy 
oTAejn>HHMH nacnmaMH, 4)opMHpyroniHMH noKpiinie. JJjw nojiyneHMfl no- 
Kptrraa c hh3koh r^onpoHmjaeMOCTBio hco6xo£hmo . o6ecn©HHTB ( djiqthoc 
150 npHMBncamie ^acrmx apyr k flpyry, Han6ojiee noimoe 3anojraeHHe Bcex mkk- 
po3a3opoB (npaicraqecKH He BJUMiomjix Ha nopHCTOCTB) Ha rpammax Meayay 
HacumaMH. 

OKasanocB, T m> flo6aBjieHHe b HanBuiaeMBm nopomKOBHH MaTepnaji 
jBHHKOBoro noponnca 3HannTejiBH0 yMem>niaeT ra3onpoHH^eMOcri> noiepBi- 

155 thh. Xlpn 6buio o6Hapy^ceHO, *rro yBejramteHHe TeMnepaTypw cacaToro B03#yxa 
TaioKe cnoco6cxByeT yMCHBrncHmo i^onpomnjaeMocra noKptrraft. 

B pe3yjiBTaTe npoBeaeHHBixy HCGJieAOBairaft 6bdio oGHapyraeHO, *rro 
npncyrcTBHe njnoca b HanBuraeMOM nopomKOBOM MaTepnajie npn KoraraecTBe 
Menee 20% ox o6mc2 .MaccBi MerajiniraecKoro nopoimca o6ecne*mBaer jmmB 

160 He3HaHBrrejn>Hoe yMeHtmeraie ra3onpoHHEiaeMOCTH, Dpn cofleprcaHmi ^Hmca 
6ojiee 60% HaraHaer 3Ha*mTejiBHO yMeHBmaTBCH npoHHOCTb cnenneHHa no- 
KpBiTHH c ochoboh:. 3to oSycjiOBJieHO TeM^ hto npo*mx paBHBix, ycjiOBBWX 
xmcro mmkOBBie noKptrraa oGjiaaaicrr MeHBmeft hpohhoctbio c^nneHna c 
noflJioaaeoH, neM, b HacTHOcra, hhcto amoMHHHeBMe. 

165 npn HanfcijieHHH horpbithh BQ3jxyx nepea noffanen b CBepxroyKOBoe 

conno npeflBapHreJiBHO noAorpeBaiOT, ysejiHHHBaa tcm cawrfaiM xeMneparypy 
CBepx3ByKOBoro B03#ymHoro noTOKa, kotopbim nopomoK ycKopjnoT b CBepx- 
3ByKOBOM conne. ITpH 3tom, b 3aBHCHMOcra ot toto, b Kaxyio nacTb conjia 
bboottc^ noporaoK (b A03ByK0Byro hjih csepxsByKOByio), TeMnepaTypy no- 

170 AorpeBa BC3^yxa BHGnpaiOT Tan, hto6bi HacTHHw njfflica, a^eiciHBHO ycKO- 
pHHCB b coruie, o^HOBpeMeHHO pa3orpeBajmcB hotokom B03,nyxa h yBejmHH- 
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B3JIH CBOK) IUiaCTHHHOCTB. 3KCnepHMeHTH nOKasaiEH, HTO OnTHMaJILHLIMH 

TeMnepaTypaMH, ao kotopbix Heo6xoAHMO pa3orpexb CH<aTBra B03Ayx nepeA 
noflanen ero b CBcpx3ByKOBOC coiuio, aBJunorca 400-700°C. Toraa npn co- 

175 yflapeHHH c npeAHAynjHM cnoeM noKpBrnw nacrmiBi immca, pa3orperBie h 
oGjiaaaiomne bbicokoh ckopoctbio h nnacnrraocxbio, <J)opMHpyioT 6ojiee 06- 
nmpHBie njrraa KOHTaicra c tfpyrHMH nacnmaMH, jierne 3anojnDHOT see mhk- 
poyrjiy&nemw Ha noBepxHocra npe^bmymero cjioji noKpBrnra h Mincpo3a30- 
pBi MQTKjjy paaee 3aKpeiraBinHMHC5i HacnmaMH. 

180 IIpH 6onee hbqkoh TeMnepaType noAorpeBa B03joyxa ^acranu umnca He 

ycneBaiOT pa3orperBca b coiuie h ocraiarcH b MajjoroiacTHHHOM coctoahhh. 
IIpH coyaapeHHH TaKHX nacram c noicpBrraeM (npeABiAyiECHM cjioeM HaciHij), 
Ha rpaHEmax Meayjy nacnmaMH ocTaioTCH MHKpo3a3opBi h He o6pa3yeTca 
AOCTaTOHHO crnionmoH h iuiothoh CTpyicrypBi rpainm Me»Ay nacnmaMH b 

185 noKpBiTHH. ripmeM Hajnraae hjih OTcyrcTBHe hoaoGhoh CTpyicrypBi rpaHHn 
npaicraHecKH He BjnraeT Ha nopHCTOCTB noicpBrnui, KpoMe xoro, npH yivieHB- 
raeHHH TeMnepaTypm noAorpesa so3Ayxa yMeHBmaercji CKopociB B03AyniH0- 
ro noTOKa, a cueAOBaTenBHO, h ckopoctb Hacrau; noponnca, hto BeAeT k chh- 

XCeHHK) BepOHTHOCTH 3aKpeiUieHHfl HaCTHH Ha HOAJI03KKe H, TaKHM o6pa30M, K 

190 noBBnneHHOMy pacxoAy nopomKOBoro MarepHana, yBemraemno BpeMemi Ha- 
necemra noKpBrraH h yMeHtmeHmo npoH3BOAHTejiBHOCTH npoiiecca. 

IIpH 6onee bbicokoh TeMnepaType noAorpesa B03Ayxa Ha noBepxHocra 
hoahokkh HanHHaiOT 3aKpenjraTBCH h Te HacxHitBi MeTajma, KoropBie b npo- 
uecce yAapa no pa3HBiM npiramaM AecfropMnpoBajmcB cjia6o. Ilpn 6ojiee hto- 

195 Kofi TeMneparype ohh He 3aKpenjrajmcB Ha noBepxHocra, a yjieTarni, hjih Jier- 
ko c6HBajracB c noBepxHocra ApyrHMH HacrmjaMH. B cjiynae 3aKpenjieHHa 
TaKHX nacTHH Ha noBepxHocra noAno^cKH yMeHBmaerca iipohhoctb cueruie- 

HHfl 3TOTO nOKpBITHH C nOAHOKKOH. KpOMe TOTO, npH npe3MepHOM noBBime- 
hhh TeMneparypBi noAorpeBa B03Ayxa muncoBBie ^acTHUBi Moryr pa3Mar- 

200 HaTBCH HaCTOJIBKO, HTO CHJEBHO yBejIHTOTCH BepOflTHOCTB HajmnaHHfl 3THX 
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^acum Ha BHyipeHinie ctchkh coiuia, HecMOip* Ha npHcyTCTBHe b nopomKe 
KepaMHraecKHx Hacnm. 

KepaMH^ecKHe nacrmuj npn B3 aHM o^chctbhh c noflJiOKKOH oHHmaiOT 
' ee ot 3arp^3HCHHH h co3AaK>T pa3BHn>iH MHKpopejiBe^ noBepxHOcra, hto 
205 o6ecneHHBaex yBejnraeime npoHHOcra cixeiBieHHH noKptrraa c noAJio^cKofi. 
KpoMe Toro, am Hacnmpbi yzjapaiOT no 3aKpeimBinHMca MeTajumHecKHM nac- 

TffljaM H, BCJie^CTBHe BBICOKOH TBep^OCTH KCpaMHKH, flOnOJIHBnreJIBHO HX RO- 

(J)opMHpyiOT h npeccyioT, yMeHBmaa nopncTOCTb noKpfcrraa h yBejiHHHBaa 
miomajcb rparom KOHTaKTa Meae#y HacrraxaMH b nokpurHH. Oiem* BaraMM 
210 *RjraeTca h to, wro HacTHEpbi KcpaMHKH b npouecce ABHECeHHH b comie OHH- 
maicrr ctchkh conna ot HajmnaioiiiHX Ha hhx nacraij MeTajuia. 3to no3BOjra- 
jio cymecTBeHHO yBcmrroBaTB TeMneparypy pa6oTOro ra3a, He onacaacb.Ha- 
jmnaHHH Hacrmj Ha ctchkh conna. 

npHMepBT KOHKpCTHOrO HCn0JIB30BaHHS npHBCflCHM B TaGjIHU^e, B KOTO- 

215 pofi anx cpaBHCHHa noKa3aHM ycpeflpeHHfcie H3MepeHHH pa3JiHHm>ix xapaKre- 

pHCTHK nOKpMTHH, HOJiyHeHHBIX 3a3BJUICM£IM CnO(X)6aM, npH HaEMJICHHH HO- 

ponncoB HMeionxHX pa3jraroHH coctbb. noKpHraa HaHocromcb c noMombio 
ycrpoficTBa flJM ra3o ( zpfflaMH«iecKoro HaHecemra hokpbithh, o6ecnOTaiBaK>nie- 
ro HarpeB cacaioro B03flyxa, no^any ero b CBepx3ByKOBoe codjio, bbc^chhc b 

220 CBepx3ByK0Boft hotok h ycKopenne 3thm noroKOM noponncoBoro Marepnana. 
CoaepacaHHe MerajuiOB npHBe^eHO b npou;eHTax or o6mero seca Merajunrae- 
CKoro noponnca b nopomKOBOM Marepnane. CoflepaeaHHe KepaMOTecKoro Ma- 
Tepnajia (0KCH#a ajnoMHHHa) Bospfi cocTaBjrano 30% ot o6mero Beca nopom- 
KOBoro MarepHajia. ra3onpoHHEtaeMOCTb H3Mepajiacb Ha OAHHaKOBbix o6pa3- 

225 iiax npn TOJimHHe noKpbrnra okojio 0,5 mm h nepenaae aaBJieHHa 20 am. 
npOHHocTb cuenneHHJi noKpbrnra c no,nno»cKOH (a#re3Hfl) n3Mep>macB urmfy- 

TOBBIM MCTOAOM. 
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H3 Ta6jnmbi bhtiho, *rro HaHJiynnraS pe3yjn>TaT AOCTHraercH npa co- 
AepJKaHHH DjoEiKa b nopomKOBOM MaTepnane b KOnmecTBe 20-60% ot seca 
i^ieTajiJiBraecKoro nopomKa h npn npeABapHrejibHOM noflorpeBe c»caToro bo3- 
235 ,ayxa no TeMneparypw 400-7 00°C . 

npiiBe^eHHLie Btime npHMepbi KomqperHoro ncnojiB30BaHiia noKa3ajm, 
hto npH peajni3aqHH cnoco6a nojiynaiOTC^ noKpfcrraa, o6jiaflaEoniHe hh3koh 
ra30iipOHHii;aeMOCTbK) h xopoinefi upoHHOCTbio c^nneHHH c noflnoHeKofi. 

JJjix nojiy^eniM KanecTBeHHbix noKptiTHH ijejiecoo6pa3HO Hcnojn>30- 
240 Ban> b KanecTBe KepaMiraecKoro MarepHajia nopomoK KepaMHKH c HacraijaMH 
pa3MepOM 5-50 mkm. Ecjih pa3Mep Hacrrmi; KepaMmoa b nopornKe Mejn>me 

OKOJIO 5 MKM, TO OHM 6fiICTpO TOpM03HTCH B 3aT0pMO2KCHHOM CJIOe B03flyxa 

nepea iioajiohckohl HMea HH3ieyK> cKopocrb coyaapeHna c nojxjioaacoii, Taxne 
HacTnuBi hjioxo OHnmaioT noBepxHOCTB noAJiOHooa: h cjia6o yroiOTHaiOT no- 
245 KptrriM. npH pa3Mepe Hacraii 6ojiee okojio 50 mkm 3cj)(|)eKr npoxHBonojjoac- 

HLIH. TaKHe ^aCTHUbl npOH3BOA^T CJIHIIIKOM 6oJU>inOH 3p03H0HHMH 3<t)4>eKT., 

He tojibko yirjiOTiMioT cfropMnpyeMoe noKpbrrae, ho h cpe3aK)T 6ojn>myio ero 
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*iacn>. 3to b HTore npHBO^HT k cmDKemno s^^ckthbhocth npcmecca Ham>i- 
jieHHH b iienoM. 

250 B Ka^ecrBe KepaMiraecKoro MarepHaraa y,no6HO HcnojiB30BaTB KapGnjot 

KpeMHHH MJIH CMCCB Kap6H#a KpeMHHX C OKCHflOM aJUOMHHHH. Kap6H£ KpCM- 

hhh HBJwerc^ 6onee AoporHM. Czmaieo npn BBicoKOCKopocrraHx coyziapeHirax 
c noano^cKOH HacrxnjH noponiKa Kap6ima kpcmhhh cbcthtc^, ^asaa, TaKHM 

06pa30M, B03M02KHOCTt> HaGjUO^aTb IMTHO HairbDieHHH. IlpH BBHIOJIHCHUH 

255 pa3JiHTObix paSoT (HanpHMep, peMOHTHBix) Taicaa BH3yajiH3anna ^bjwctc5i 
otohb yno6HOH. 

Cnoco6 OTjnraaercfl npocTorofi, flemeBH3HOH, ero mo^cho HcnonB30- 
Ban> fljw peMoma pa3jnrqm>ix H3flejmH ? HanpHMep, AeTajieft aBTOMo6HjieH, b 

HaCTHOCTH aBTOMOGHJIBHBIX KOHAHDJIOHepOB . 
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OOPMYJIA H30BPETEHHH 



1 . Cnoco6 nojiy^emra noicpBrrnH, BKJiroHaroiiEffl ycKopeHne b CBepx- 
3ByieoBOM comie noTOKOM npeABapHTejibHO Harpexoro B03flyxa h HaHeceHHe Ha 

5 noBepxHOCTb H3AeniDi nopomKOBoro Marepkajia, coaepacanjero MexamiqecKyio 
CMecB KepaMEraecKoro h MerajumnecKoro noponncoB, OTjmHaronjnfica tcm, hto 
b KanecTBe MeTajumqecKoro noponnca Hcnojn>3yiOT cmccb noponncoB, no Kpafi- 
hch Mepe, flsyx MexajuiOB, oahh H3 kotopbdc nopomoK ipmKa b KOJinqecTBe 20- 
60% ot o6niero Beca MeTanjmqecKoro noponnca, npH stom B03^yx npejipapH- 

10 TCJibHO HarpeBaiOT #o TeMneparypBi 400 - 700°C 

2. Cnoco6 no n.l, OTjmHaiomHHCJi tcm, hto b KaiecrBe noponnca 
,apyroro Meranjia Hcnojn>3yiOT nopomoK ajnoMHHHH. 

3. CnocoG no n.l 5 OTjmnaioniHficH tcm, wro b KanecTBe noponnca 
.npyroro Merajuia HcnojiB3yioT nopomoK Mean. 

is 4. Cnoco6 no n.l, OTjm^iaionxHHCH tcm, hto b Ka^ecxBe noponnca 

Apyroro Merajuia ncnojiB3yiOT Mexaira*iecKyio CMecB noponncoB Me/m h ajno- 

MHH3W. 

5. Cnoco6 no n. 1, OTjmnaioiECKHca tcm, hto HcnojrB3yeTca KepaMErae- 
CKHfi nopomoK c pa3MepoM naorrmx, 5-50 mkm. 
20 6. Cnoco6 no n. 1 , crrmraaioiipfflca tcm, wro b Ka^ecTBe xepaMOTe- 

CKoro noponnca HcnariB3yiOT okcha ajnoMHHira. 

7. Cnoco6 no n. 1 , OTjiBraaionmHC^ tcm, hto b KanecxBe KepaMH^e- 
CKoro noponnca ncnojn>3yiOT Kap6n£ KpeMHns. 

8. Cnoco6 no n. 1 , OTJinnaiomjiHCJi tcm, wro b Ka^ecrse KepaMOTe- 
25 CKoro noponnca HcnojrayiOT MexaHnrecKyio cmccb noponncoB okchot amoMH- 

HiM h Kap6nna KpeMHn». 
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Ony&RMKOBaiia 

C omuemoM o MeotcdynapodH om nouctce. TIpeAbtAymHft HcnpatuicHHH: 

Cm. BiojwcTCHb PCT N* 30/2003 or 24 hiojw 2003, Paoiieji 
(48) A»Ta ny6jiMKaiiHM Hacronmero HcnpaBJieimoro ea- II 
puaHTa: 21 aarycra 2003 

B omnomenuu deyxdyKeehnux xodoe, Kodoe tuuKoe u dpyeux 
(15) Mh4k>pm»iihh 06 HCnpaBJieHHM: coxpaufenuu cm. «T1axcHeHux k ko6qm u coKpauienuaM*, ny6jtu- 

Cm. BioJUicTeHb PCT Jfe 34/2003 or 21 aarycra 2003, Pa3.aeji Kyejuue e Hdvane Kcutcdoeo ouepednoeo eunyctca EiojuiemeHX PCT 
II 



(57)Pe*epar: Cnoco6 npeAHa3HaneH W* nojiyHCHiw MeTajunwecKHx noKpwTHH Ha no- 

BepXHOCTH H3ACJIHH, B qaCTHOCTH npH H3rOTOBJlCHHH H pCMOHTC H3ACJ1HH, Tpe- 
6yK)mMX FCpMCTHHHOCTH , nOBblUlCHHOH KOpp03HOHHOH CTQHKOCTH, >KapOCT08- 

kocth h Apyrnx KanecTB. Cnoco6 BKjnonaer b cefa npeABapHrenbHWH HaipeB 
cacaToro B03^yxa ao TeMnepaTypw 400 - 700°C, (})opM HpoBaHHC b CBepx3Byico- 

BOM COIUie BblCOKOCKOpOCTHOrO B03AyiUHOrO nOTOKa, yCKOpeHHe 3THM nOTOKOM 

h HaHeceHHe Ha noBepxHocrb H3Aejina nopouncoBoro MaTepnajia, npeACTaB- 
jwiomero co6oh MexatmnecKyK) CMecb KcpaMHMCCKoro MCTajunrqecKoro no- 
pouiKOB, npi«eM b KanecTBe m CTajui h nccKoro noponnca Hcnonb3yK)T CMecb no- 
poinKOB, no KpaimeH Mepe, myx MerajuiOB, oahh to kotopbtx ribpbinoK uwKa 
b KOJiHHecree 20-60% ot o6mero Beca MCTajuiHHCCKoro nopoimca. HajiHMHe b 
nopouiKOBOM MaTepnane KHHxa h narpeB OKaroro so3Ayxa ao yicasaHHOH tcm- 
nepaiypbi o6ecne*iHBaiOT nojiyneHHe c bmcokoh npoH3BOAHrejn>HocTbio no- 

KpblTHH, 06jiaAaK)lHHX HH3KOH ra3Onp0HHUaeMO0TbIO H BblCOKOH TipOTOOCTblO 

cueruieHKa c noAJioaacofi. 8 n.(J>. 



